109 Lecture Demonstrations

1. Jumping ring with nitrogen

Big pendulum 

Mike to scope 

Several tuning forks 

Big spring with weight attached 

Big tuning fork with strobe light

Springs of various spring constants

Guitar

2. Mike to scope

Big spring with weights

Various springs with different spring constants

Big pendulum

3. Mike inside a tuning fork box which shows damping on the scope (on the screen) when you hit the box

Two tuning forks one of which can be de-tuned. (Same frequency)

Another tuning fork with a different frequency

Big pendulum

Tacoma Bridge movie

Two ropes of different thickness attached to the door

4. Show beats with two organ pipes

Show beats with two tuning forks

Film loop on non-recurrent wave front

2 ropes attached to door

Guitar

5. standing wave machine with strobe on the rope

Two ropes attached to the wall

Guitar

Violin

Mechanical Wave machine

Mike to scope

6. standing wave machine with strobe on the rope

Two ropes attached to the wall

Guitar 

Violin

Mechanical Wave machine

Mike to scope

7. Computer attached to the mike, projected on the screen set up to show the Fourier Spectrum

Various tuning forks

Guitar

Pipe type instrument

8. Computer attached to the mike¸ projected on the screen set up to show the Fourier Spectrum

Various tuning forks

Guitar

Pipe type instrument

Tunable keyboard

9. Reflection, Refraction, Lenses:

Music, calculator

Law of reflection (mirror).  Where is image? Candle in water mirror, light bulb.

Light beam through thick glass plate: white board with 3 light beams

Refraction and total internal reflection in water tank

Rainbow on powerpoint

10. Lenses, aberration, magnification:

Calculator

Laser and prism

f=46.6 cm converging lens (f=445 mm) with light bulb at 70 cm from lens, screen (140 cm).  2 m long meter stick

Use same lens as magnifying lens with light bulb near it, towards me, and lens towards students

M&Ms

White board with lens: show focal length for converging lens

11. Lenses, aberrations:

Calculator

Whiteboard with lens: show focal length for diverging lens, prism 

Larger diverging lens with lightbulb and camera

Apparent size: small and large card make same apparent size

Big old bellows camera, light bulb with large helix filament

12. Eye, eye glasses, camera

Calculator

Lens aberrations: spherical ab. through dark plates

Effect of aperture on image: iris in front of lens to eliminate spherical and chromatic aberration

35 mm camera lens



Demos:



Nearsighted person:

· set TV to focus on E, 60 cm away

· move E away at 150 cm -> blurred image

· insert lend (f= -130 mm) at 55 cm

Farsighted person

· E in focus at 150 cm

· Bring E to 70 cm

· Insert converging lens (f= -445mm) at 40 cm

13. Eye color:

Camera

Document camera to show iris in camera objective

14. Double slit diffraction:

Water waves (film loop)

Laser

15. Color

Light sources – hand out gratings: bare fluorescent bulb, Hg, Ne, H, He lights

Heating mirrors

Fluorescence: black lights, glow in the dark rock, fluorescent chalk

Phys 109 color mixing apparatus (all 4 projectors) need color filters (pink, purple or something)

“Simultaneous contrast”:


One projector with ring aperture and with iris


Other projector with ring aperture to match inside of ring


Color filters

NA light-> saturated yellow

If enough projectors available: spectrum of white light with prism

16. liquid prism

Projectors with RGB filters

Color TV set: produce picture and look at Red-Green-Blue dot pattern magnified. 

Color mixing apparatus: match pigments

17. Four projectors with circular aperture and iris; color filters:

Primary Red, Green, Blue

Magenta, Yellow, Cyan

Orange

Slides with donut and small aperture to match brown and olive

        Prism with white light

        Colors to mix: 4 large beckers with water and food colors


Mix red and green to obtain black, mix blue and yellow to obtain green

18. NA light + colored papers

3 projectors with circular aperture and iris; color filters:

Primary Red, Green, Blue


Magenta, Yellow, Cyan

Any other color illusions

Beckers and foot colors

BW rotators generating the illusion of color

19. Rotating disks

